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Research Question 
What is the relationship between petrology and topography at Cal-Wood?

Hypothesis

The mountain tops at Cal-Wood will have a uniform type of petrology that will differ from the petrology of the valleys.

Sites

The mountains and valleys within Cal-Wood perimeters including Balarat Mountain, Main Gate Mountain, Solitude Point, Longview and the valley drainage in between.

Field Equipment and Materials

Rock hammer 

Magnet

Hydrochloric Acid 
Hand lens

GPS unit 

Brunton Compass 

Scintillometer  

Stereoscope
Quality Control

Site data will be compared with known geologic and topographic maps of Cal-Wood and surrounding areas.

Procedure and Methods
Samples sites were determined by the breaks between rock types as elevation changed at both the mountain and valley areas. At each site, the elevation and coordinates were recorded; rock samples were photographed and catalogued.
Each sample was analyzed for hardness, crystal size, specific gravity, streak, cleavage/fracture, color, and acid test was performed when appropriate to determine mineral content. Experience and rock & mineral guides, were used to further identify rock types before logging each sample site’s data. The purpose was to relate bedrock type with mountain and valley terrains.

Data:
Rock Sample Sites at Cal-Wood
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	Sample
	Elevation
	Longitude (deg-min) 
	 Latitude (deg-min)
	Rock Type
	Mineral Content
	Classification 

	
	
	
	
	
	
	

	#1
	7,809 ft.
	N40-08.996
	W105-23.384
	granite
	feldspar/quartz
	igneous

	#2
	7,888 ft.
	N 40-08.976
	W105-23.320
	granulite
	garnet crystals
	metamorphic

	#3
	7,759 ft.
	N40-08.819
	W105-23.332
	grussified granite
	K-feldspar, quartz
	igneous

	#4
	7,745 ft.
	N40-08.756
	W105-23.306
	grussified granite
	K-feldspar, quartz
	igneous

	#5
	8.155 ft.
	N40-08.674
	W105-22.940
	amphibolite
	horneblend
	metamorphic

	#6
	8.128 ft.
	N40-08.855
	W105-23.757
	calcium alum. silicate
	 diopside/vesuvianite
	metamorphic

	#7
	7,827 ft.
	N40-09.174
	W105-23.518
	algon gneiss schist
	horneblend/mica/feldspar
	metamorphic

	#8
	8,013 ft.
	N40-09.398
	W105-23.513
	pegmatite
	feldspar/quartz
	igneous

	#9
	8,083 ft.
	N40-09.329
	W105-23.268
	cal. silicate gneiss
	Horneblend  
	metamorphic


     
Due to travel constraints, we were only able to hike to three summits. Realizing that a sample size of only three would not be very conclusive, a regional approach was used.  We obtained geologic maps of the area around Cal-Wood.  In addition to giving data on rock type, the maps also contained topographic information. Every major summit was identified on the topographic map, and then the rock type was determined.  The data is summarized in the two figures below and shows that the summits are predominantly made of igneous rock.
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Some possible reasons for this phenomenon were then asked. First, are igneous rocks at the summits dominate because the igneous rocks were more competent (harder) than metamorphic rock, or second, are the bedrock of the regions predominantly igneous rock in nature?  To try to eliminate this possibility, the geologic maps were re-examined.  Using the map scale, the surface areas of metamorphic and igneous rocks were calculated by measuring their surface exposure.  If the mountain tops were primarily igneous because the bedrock was primarily igneous, then you would expect the area covered by igneous rocks to be close to 85%.  The two figures below show that the area covered by igneous rocks was in fact only 70 %.  
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 The question then was whether this was statistically significant?  
                                  TYPE OF ROCK                                                                       TEST STATISTICS
	 
	Observed N
	Expected N
	Residual

	METAMORPHIC
	8
	16.0
	-8.0

	IGNEOUS
	45
	37.0
	8.0

	Total
	53
	 
	 

	
	TYPE OF ROCK

	Chi-Square(a)
	5.730

	df
	1

	Asymp. Sig.
	.017


a  0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 16.0.

Conclusion:
Our scientific results show that the rock type found on the various summits is not just a result of the type of rock exposed, but is in fact affected by the rock type. It must be realized that there are many other factors that were beyond the scope of this investigation. The presence of faults and jointing in the bedrock can affect topography. These are zones of weakness which allow the agents of weathering to penetrate the rock and accelerate weathering.  In addition, rocks unlike minerals can be quite variable in composition.
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